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In recent years, the number of labor workers in state-owned mine enterprises continues to rise. How to improve the 
safety incentive for labor workers in state-owned mine enterprises to reduce safety accidents caused by labor workers
has become an urgent safety problem for enterprises. Based on the special nature of state-owned mine enterprises and
the characteristics of labor workers, the problems of safety incentive for labor workers were elaborated in detail. 
Based on the implications from classic motivation theory, four kinds of safety incentives were put forward from the 
main characteristics of incentive subject and object, including the pay incentive mechanism with the need as the core,
the organization incentive mechanism with the safety system as the core, the safety training and promotion incentive
with self-realization as the core, the culture incentive mechanism with the safety as the core. Finally, four principles 
of implement of the incentive mechanisms were proposed, such as, the combination of reward and punishment, the 
combination of material incentives and spirit incentives, the combination of positive incentives and negative 
incentives, and just and equitable principles.
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1. Introduction
In recent 20 years, there have been great changes in Chinese mining industry, while the labor 
productivity increases generally. The scale of production of mine enterprises is increasing, especially the 
state-owned mine enterprises that is generally tending to be a large-scale development. At the same time, 
along with economic and structural reforms, the employment patterns also appear in a wide range of 
situations [1]. Informal employment has become a kind of flexible forms of employment. Currently, the 
proportion of labor workers in state-owned mine enterprises is increasing greatly, and labor workers has 
been a special operations group in enterprises. More important, mining is a high-risk industry in China, 
the number of accidents caused by labor workers is a lot more than that by formal employees. How to 
motivate labor workers’ enthusiasm and initiative to reduce accidents has become an urgent safety 
problem for enterprises. Safety technology and safety management approach are two essential safety 
guarantees for enterprises. Implementation of safety incentive mechanism is the important management 
guarantee for the safety production of enterprise. In China, the researches on the application of incentives 
are more focused on the business owners, managers, knowledge workers and technical personnel, etc[2,3].
However, the research on safety incentive is little, and the research on safety incentive for labor workers 
is especially scarce. Li Hongxia(2001) [4]studied on safety incentive and its effectiveness, and proposed to 
study safety incentive issues from the educational effectiveness, the effectiveness of economic regulation 
and power effectiveness. Tian Shuicheng(2002) [5] discussed the safety incentive mechanisms based on 
modern motivation theory, and firstly put forward safety dismissing incentive factors in coal mine. Liu 
Xing(2007) [6] distinguished two types of work safety ethc patterns, namely moral one and immoral one, 
and then suggested a gerneral plan to formulate a moral impelling policies. Liu Ying(2009) [7] analyzed 
the relationship between incentive and safety behaviors based on the behavior science and motivation 
theory, and presented the thinking thread and framework for constructing coalmine safe behavior 
incentive system. At present, there has not yet been studied on safety incentives for labor workers of state-
owned mine enterprises in China. Therefore, the present study on the characteristics of labor workers and 
the status of safety incentive of state-owned mine enterprises and to establish or improve safety incentive
for labor workers has great significance for safety production of mine enterprises.
2. The characteristics of state-owned mine enterprises in China
2.1. Production specificity of state-owned mine enterprises
Since the reform and opening up in China, the management system of state-owned mine enterprises has
great changes. But along with the business development and growth, there are still some drawbacks in 
state-owned mine enterprise, such as the backward ideas, the lack of risk mechanism, the unreasonable 
distribution system, the conservative personnel system, the large organizations and so on. In addition, 
although the state-owned mine enterprises have been expanding, there are peculiarities in production: (1) 
Changeable environment. Due to the orebody, rock, and ground pressure changes frequently, the 
production environment is uncertain. (2) High risk. There are gas, mine inflow, dust, explosions, toxic gas, 
radioactive, debris flow and other occupational safety risks. (3) Hard work and poor environment. At 
present, many mines are not highly mechanized, and are still a manual labor-intensive industry.
2.2. The characteristics of labor workers in state-owned mine enterprises
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The emergence of a large number of labor workers eases labor shortages in mines. However, because 
of the differences between labor workers and formal employees in enterprises, there is much specificity in 
labor workers group.
(1) Labor workers have lower-income. Most labor workers engage in the front line where the formal 
employees are unwilling to work. That is labor-intensive and monotonous work. Even labor workers 
complete the same workload as formal employees, their income is different. This unequal pay for equal 
work greatly influences the labor workers’ work enthusiasm and safety attitudes.
(2) Labor workers cause more accidents than formal employees. As the labor workers have relatively 
lower level of knowledge and operation skills, and lack skills for accident prevention, they face much 
higher work risk than formal employees. In addition, because labor workers are keen to change their poor 
status, they easily tend to work as long as money. They are easy to emphasis on production and neglect 
safety. Thus the psychology of pursuit of wealth will easily lead to accidents.
(3) In enterprises, labor workers are foreign labor, so they can not participate in the management, and 
can not participate in politics, government. Therefore, it is hard for labor workers to produce the work 
attitude as ownership and they can not really integrate into enterprises. Labor workers’ labor relations are
unstable, and they often shortly co-operate with service companies, which bring instability to them.
(4) Labor workers lack security sense. They work in enterprise shortly, their labor insurance, disability 
benefits and other matters are not the same as formal employees of enterprises.
(5) Inadequate safety training and education can not meet the safety requirements and labor workers 
receive much less training and education than the formal employees.
(6) Enterprises lack incentive system and restraint mechanisms for labor workers. Many enterprises 
think it is the service companies’ responsibility to manage labor workers, especially the safety 
responsibilities, so labor workers’ consciousness can not be improved. Many enterprises provide too little 
rewards and thus it is indirectly against the sense of professionalism and responsibility of labor workers.
2.3. The factors influencing labor workers’ safety behavior 
The ultimate goal of safety incentive for labor workers by enterprises is to stimulate workers' safety 
behaviors, and thus to fully develop their individual capacities, to complete tasks more safely and 
effectively, which contribute to the development of enterprises. To achieve this goal, it is necessary to
understand the factors that influence the safety work firstly.
According to the management of labor workers and the characteristics of labor workers, the factors
influencing labor workers’ safety behavior are complex. From the perspective of system theory, the 
factors can be divided into external environment and internal environment [8], as shown in Fig.1. The 
external environment refers to the enterprises safety culture, organizational systems and management style. 
The internal environment mainly refers to the own labor factors of labor workers, including the diverse 
needs, such as survival needs, safety needs, esteem needs and self actualization needs and so on..
Labor workers’ 
safety behavior
External environment Internal environment
Eenterprises
safety
culture
Management
style
Organizational systems
Pay system
Reward
Safety training
Survival needs
Safety needs
Esteem needs 
Self actualization needs
Fig. 1 the factors influencing labor workers’ safety behavior
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3. Implications of motivation theories and safety incentive
3.1. Implications of motivation theories
Incentive is the internal psychological process or internal power that is guided by the goal or object to 
stimulate and maintain individual activities [9]. This process includes three meanings: the first is to meet 
the target or the outcome that individual needs; the second is to determine the goal or outcome and to 
determine how to achieve the mental process of goal or outcome; the third is the social process that 
individual behavior is influenced by others. The basic elements constitute of incentive include the needs, 
motivation and environment. In order to induct labor workers along with target direction of enterprises, 
and to avoid the accidents risk brought by labor workers, it should motivate labor workers. By the way to 
understand the needs and motivation of labor workers and to inspire their enthusiasm and self-
consciousness, it is helpful to achieve enterprises goal. Fig. 2 shows the role of incentives [7].
Incentives
generate power
Supervisee
Deviation from the 
target behavior
Incentives generate 
constraint force
Management
goal
Incentives generate 
constraint force
Deviation from the 
target behavior
Fig. 2 the role of incentives
Since the beginning of the 20th century, management scientists, sociologists and psychologists have 
studied how to incentive human behavior from different angles, and made a lot of management theories of 
incentive, which can be divided into content-based motivation theory, process-based motivation theory,
strengthen theory and comprehensive incentive model [10,11].
Content-based motivation theory is mainly to study the human motivational factors, including the 
contents, structures, characteristics and dynamic effects of people needs. From Maslow's hierarchy of 
needs theory, people's behavior is caused by need, and the purpose of act is to meet the needs. If managers 
are able to meet the needs of employees, so managers can motivate employees’ behavior. Herzberg's two-
factors theory shows that, extensive work is helpful to incentive employee’ productivity. From 
McGregor's needs theory, individual need to pursuit social recognition and self-realization .So if 
enterprises provide for employees with opportunities for promotion, it will incentive employees’ 
efficiency. 
Process-based motivation theory is mainly to study, how to cause motivation by the need, how to cause 
behavior by motivation, and how to guide to goals by behavior. Incentive is a process that guides or 
changes or strengthens human behavior. Vroom’ expectancy theory shows that, it is need to handle the 
relationship between the power, potency and the expected rate when to incentive individuals. Adams'
equity theory shows that, when employees know that their pay is lower than other employees, they will 
feel unfair. Then they will desire to restore fair, and take corresponding action.
The main representative of reinforcement theory is Skinner. He focuses on the reaction of results of 
human behavior to behavior. When the results of human behavior are conducive to the individual, the acts 
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may be repeated and the frequency of this behavior will increase. The stimulus that can affect the 
frequency of behavior is called reinforcer.
According to Lawler and Porter's “Porter - Lawler motivation model”, if there is only incentive goal or
taking incentives, it may not be able to obtain the needed actions and efforts. In order to create a virtuous 
cycle of incentive, effort, performance, reward, feedback effort, it depends on some comprehensive 
factors, such as organization division, reward and punishment system, bonus content, leadership style, the 
fairness of assessment, goal-oriented action, and personal expectations etc.
3.2. Safety incentive
Safety incentive refers to, by the integrated use of management, economics and other modern scientific 
principles and methods, for the purpose of preventing accidents and protecting the system running at an 
acceptable level, to incentive people, thus to guide and control their behavior complying with safety 
regulations, which is not only to ensure the individual safety, but also to ensure the safety of organization, 
environment and even social. Based on the variety of motivation theories, an integration of safety 
motivation theory model is shown in Fig. 3.
Individual efforts Individual safety
goal
Individual safety 
behavior
Needs Expectation
FairGoal
Organization
strengthen
Performance
evaluation
Organization
awards
Ability
Fig. 3 the integration of safety motivation theory model
3.3. Safety incentives in state-owned mine enterprise
As the state-owned mine enterprise’ management system and economic system is rather special, after a 
long-term development, there are various problems about safety incentive in state-owned mine enterprises.
(1) Incentives are single. Enterprises generally emphasis on material incentives and ignore the spirit of 
incentives, and do not care about people's inner needs. At present, most incentives are in the form of 
poster, newspaper and word of mouth, but safety management investment is relatively little. In enterprise, 
some managers only focus on production and do not pay attention to safety, because the reward by
production is more than safety, while production efficiency is significantly much more than the safety 
performance.
(2)The pay system is unreasonable, so labor workers are discontent. Because labor workers get unequal 
wages while do the same work as formal employees, this results in their lower satisfaction with pay. Then 
they may slack, and the efficiency will reduce, and the cohesion and loyalty will drop down.
(3)The reward and welfare plans are not flexible. The regular, fixed, immutable reward lack 
competition and fairness, thus it would not achieve incentives for employees, and also lead to employees’
dissatisfaction. For welfare, enterprises often follow the traditional welfare programs and do not 
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understand the actual needs of employees, which made the provision of welfare program would not 
achieve a clear incentive effect. Such mere formality welfare is merely to add to business costs.
(4) Enterprises often emphasis on punishment but ignore reward, so there is reward imbalance. Some 
managers still believe that punitive measures can inspire employees’ tension to promote motivation. 
However, excessive punishment makes the enterprises lack of management of human.
(5) Enterprises ignore the incentive function of safety culture. Promotions of safety culture mainly 
focus on formal employees and management, and do not reach to labor workers. In order to ensure that
safety culture pay a role to incentive for labor workers, it is need to ensure labor workers be integrated 
into the enterprise management process. By the way to inspire the master attitude of labor, enterprise
culture will be value for incentives.
(6) Lack of communication. Enterprises often focus on the command, but do not pay attention to 
feedback. The communication channels between managers and junior staff is not smooth, thus employees 
are in a relatively closed environment. It lacks understanding and emotional exchanges between them. 
Consequently, they can not work together, which will affect the cohesion.
4. Design of safety incentive for labor workers
4.1. Design principles for incentive mechanism
As described in 3.1, the implications from the classic motivation theories provide a theoretical basis 
and practical basis for exploring the safety incentives for labor workers. However, before the design of 
incentive mechanisms, it is necessary to clear the design principles for incentive mechanism, as described 
below.
(1) The incentive subjects are the operators and managers, and incentive objects are labor workers in 
enterprises.
(2) The ultimate goal of incentive is to improve the safety level of enterprises.
(3) The core incentive is to mobilize the enthusiasm of labor workers and safety awareness under the 
ground of protecting the interests of operators in the premise.
(4) The best effect of incentive is to achieve maximum safety benefits of operators and labor workers
while at the minimum cost.
When to design safety incentives for labor workers in mine enterprises, it must consider the 
combination of incentive subject (enterprises) and incentive objects (labors workers). Based on motivation 
theories described previously, combined with the characteristics of incentives and labor workers in state-
owned mine enterprises, incentive mechanisms are shown in Fig. 4.
Labor
workers in 
mine
enterprises
The organization incentive mechanism with 
the safety system as the core
The pay incentive mechanism with the 
need as the core
The culture incentive mechanism with the 
safety as the core
The safety training and promotion 
incentives with self-realization as the core.
Fatures of
enterprise
Characteristics of 
labor workers
Development goals
of enterprises
Fig. 4 the incentive mechanisms for labor workers in state-owned mine enterprises
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4.2. The pay incentive mechanism with the need as the core
For labor workers, the pay is not only the individual income, but also reflects the value of work to 
some extent, which represents the recognition of enterprises. The pay is not only a physical need, but is a
complex incentive mechanism, which implies a position incentive, achievement incentive and so on. 
Therefore, based on hierarchy of needs theory, expectancy theory, equity theory, this pay incentive 
mechanism includes comprehensive pay incentive, performance-related pay, transparent system, etc. (see 
Fig. 5). This incentive will stimulate the work of labor workers from multi-angle.
The pay incentive 
mechanism with 
the demand as the 
core
Needs of labor workers
Economy
Competitive
Fairness
Comprehensive
pay incentive
Performance-
related pay
Transparent
system
Elastic welfare Appropriate
supervision
Hierarchy of 
needs theory
Equity theory
Expectancy
theory
Labor workers
work behavior
The organization incentive mechanism with 
the safety system as the core
Reward
and
punishm-
ent
system
Democra
-tic
participa
-tion
system
Commun
-ication
system
Goal-
setting
and
evaluation
system
Rrisk
mortga-
ge
system
Goal setting theory
Comprehensive
incentive theory
Fig. 5 the pay incentive mechanism model                                                  Fig. 6 the organization incentive mechanism model
4.3. The organization incentive mechanism with the safety system as the core
It is need for enterprise to establish system incentive as it is a long-term, stable and fundamental 
incentive mechanism, which is the prerequisite for other incentives. A variety of safety management 
systems are not only reflect the importance of safety attitudes and standardized management, but also 
protects employee work safely. Perfect safety systems can improve security sense of labor workers. The 
organization incentive mechanism with the safety system as the core is shown in Fig. 6, including reward 
and punishment system, democratic participation system, goal-setting and evaluation system, 
communication system and the risk mortgage system.
4.4. The safety training and promotion incentive mechanism with self-realization as the core
According to Alderfer's ERG theory, growth is individual internal need for development. In order to 
give access to job-related knowledge, skills, attitudes and behaviors of employees, enterprise should 
provide training for labor workers to improve employees’ safety performance. Most training is planed and
arranged by managers so that a lot of workers are unwilling to participate. Therefore, the safety training 
should consider the needs of employees as the core, so to achieve the desired objective.
When designing the safety training and promotion incentive mechanism with self-realization as the 
core, it should fully consider the development needs of enterprises, and link to individual needs of 
employees. Therefore, it can establish the personalized, differentiated and continuous training system. In 
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addition, it is need to establish the evaluation and feedback mechanisms of training, and to track and 
evaluate the effect of training.
(1) To identify safety training needs of the labor workers. Employees with different positions, different 
professional and different levels of knowledge have different training needs. Based on the training needs,
the training would achieve better goal.
(2) To increase training opportunities and expand the scope of safety training. It is not good for 
enterprises to choose some of the staff involved in training. Enterprises should try to meet the training 
aspirations of labor workers, based on the wishes of their own.
(3) To provide kinds of safety training. It is better for enterprises to take various forms of training 
methods, such as training courses, field exercises, overseas visits, job practices, etc, because a single 
approach to training easily results in negative slack of employees.
(4) To establish safety training evaluation mechanism. It is need to evaluate the effect of training 
evaluation by human, rather than by mandatory survey.
(5) To establish a comprehensive system of internal promotion, and clear the promotion channel of 
labor workers. For example, labor workers in mining plant can be promoted to group leaders or safety 
officers. Then according to the performance of safety officers, they can be promoted to deputy mayors or 
can be transferred to other better positions.
4.5. The culture incentive mechanism with the safety as the core
According to Maslow's hierarchy of needs, safety needs are basic human needs. Labor workers year-
round work in the mines under the most difficult conditions, they engage in risky jobs and lack skills to
prevent accidents. Thus, the safety needs of labor workers are more than others. Safety needs are 
generally divided into physical and psychological needs.
The culture incentive mechanism with the safety as the core should be people-oriented, including the 
following measures: (1) to strengthen the training of enterprise safety culture; (2) based on cultural ideas,
to establish mechanisms such as praise, encourage, respect, and concern to incentive labor workers; (3) to 
create a strong family culture; (4) to create a comfortable working environment; (5) to establish an open 
communication environment.
4.6. Principles for implementation of safety incentives
Incentive is a science, and even is an art. While implementing safety incentives for labor workers, 
enterprises should take multiple safety incentives. But it is need to consider the following principles.
(1) Combination of reward and punishment. In management, theory X and theory Y think the human 
nature as good deeds or evil. If person is good deeds, it should be reward-based, while person is evil, 
punishment -based. In fact, it is good to distinguish the reward and punishment and to use both in the
safety incentive process.
(2) Combination of material incentives and spiritual incentives. Because of material and spiritual needs 
of labor workers, safety incentives should be a combination of both, such as the combination of pay 
incentive and culture incentives. Material needs are the lowest level, so the depth of material incentives is 
limited. With the increasing of the quality of personnel, enterprises should pay more attention to higher 
levels of self-esteem needs.
(3) Positive-incentive-based, supplemented by the negative incentives. Positive incentives and negative 
incentives is not only influence the parties, and will affect the people around. For example, in the 
implementation of the system incentive, it is better to be reward-based; for goal-setting, it is better to be 
positive goal-oriented; for communication incentive, managers should also be good at positive encourage, 
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rather than scolding or punishment. By the way of setting positive examples and typical negative, it is 
helpful to form a good safety climate. Because negative incentives have a certain bad effects, it should be
used cautiously.
(4) Principles of democratic and justice. If there are not fair incentives, it may have negative 
consequences within group. For example, when implementing safety training incentives, it can not be self-
serving for the training opportunities for employees. Justice is to be duly punished, regardless of affinity, 
non-discriminatory, so as to establish discipline of employees and develop a stable value of identity.
5. Conclusions
(1) The main features of state-owned mine enterprises and the characteristics of labor workers in China 
are summarized in detail. As the group of labor workers is special, such as lower educational level, lower
personnel quality, safety consciousness, legal awareness, staff mobility, loose team work and so on, the 
safety incentives for labor workers become a important safety issue for enterprise management.
(2) The implications of foreign classic motivation theories are analyzed. The problems of safety 
incentives in state-owned mine enterprises in China are discussed, such as incentives are single, the pay is 
poorly designed, reward and punishment is imbalance, safety culture is ignored and good communication 
mechanisms are lack and so on.
(3) According to the characteristics of incentive subject and object, the principles for incentive design 
are put forward, and further four safety incentives for labor workers in state-owned mine enterprises are 
raised, including the pay incentive mechanism with the need as the core, the organization incentive 
mechanism with the safety system as the core, the safety training and promotion incentive mechanism
with self-realization as the core, the culture incentive mechanism with the safety as the core.
(4) In order to implement effective safety incentives, enterprises should take into account the 
characteristics of a variety of incentives and apply them comprehensive so that to achieve the goal of 
safety incentives.
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